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(57)Abstract: 

PROBLEM TO BE SOLVED: To make outputtable to the 
outside the remaining capacity of a battery according to 
the usage state of the battery by calculating the 
remaining capacity of a discharge electric charge on the 
basis of the total discharge capacity and on the basis of 
a calculated integrated value. 

SOLUTION: The integrated value On of a discharge 
amount up to the present since a full charging operation 
is calculated by an integrated-discharge-amount 
calculation program 7a so as to be stored in a memory 7. 
Then, a degradation-degree- correspondence total- 
discharge-amount calculation program 7b obtains the 
total discharge capacity at this time on the basis of a 
degradation-degree function which is decided by the 
terminal voltage Vmin of a battery body 1 and by the 
integrated discharge amount On according to the 
charge-and-discharge-cycle degradation of this battery. 
Then, when a remainirig-amount calculation program 7c 
is called so as to be executed by an MPU 6, a remaining 
amount Or is calculated by Qr=Qa-Qn on the basis of the integrated discharged amount On up 
to the present and on the basis of the total discharge capacity Qa which is found. Then, a 
usable-remaining-time calculation and output program 7d is executed by the MPU 6, the 
remaining time TL is found by TL=Qr/i on the basis of the discharge amount value (i) of the at 
the present and the remaining time TL is outputted to a display device 9. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 



http://www1 9.ipdl jpo.go jp/PAl /result/detail/main/wAAAPAaaqEDA41 3051 029P... 2003/1 1/28 



Searching PAJ 



2/2 ^— V 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PAl /result/detail/main/wAAAPAaaqEDA41 3051 029P... 2003/1 1 /28 



(i9)B*s4^i^;r (J p) (12) ^ ^ ij^ gdp v;^ ^ (A) inmnmm^jiimsn 

#1^2001-51029 
(P2001-51029A) 

^^5BH VjScl3^2 ^238(2001.2.23) 

(SDinta' mm^ f i 

GO IR 31/36 GO IR 31/36 

HO IM 10/42 HO IM 10/42 

H 0 2 J 7/00 H 0 2 J 7/00 



f-7a-r(^) 

A 2G0 1 6 
P 5G0 0 3 
M 5H0 3 0 



(2i)tt]ias# 


4¥IS71 1-225168 


(71)fflSA 


000005810 










(22) ibsae . 


■spdcl 1^8^ 9 B (1999.8.9) 




:*:EJff^*j^ as 1 T B 1 »88-Jt 






(72)«M« 










TB l«88-«f BAv 
















IS 








:*:EJfiF3e*rta*— TS 1 »88-^ BSiT 














(74)ftaA 


100079555 



















(54) ^aa«»^v^f45tefia»/tyi7 



(57) mm 




ii:i»iaffilLfc8triE^»roii[i^B8lsaifElt$ix, js^o, g« 
iiaSC^Si:. 40 



) 2001-51029 

2 

m.w±m&^x'Wim.i.tzt^<oiisn-wcm.m.mm^mx-^ 

J: "9 S ixfclSIf »cm«?^a t icjtC: C TfiSSSjgJfeSS 

mBEmtmte.MOi^intzmwmtizx'omtiv'-y^i^^ 

[0 00 1] 

lo 0 0 2] 

li:.1i.m.tmt>ixrzi^O t LX:^-^ s/f^^rOF F LT?E^ 
( 0 0 0 3 J w<DMco?c^m?t!lfe" J;U!?Em^?t!l^<s' ^7 

roiiiE;65flFfs:fi:wTi^i^T-r 5 i m.^mm.m(vizm.\Bim 
gffi') m;^ ^ 5 7t ft ^ff 5 , co ^ * icje 



3 

1 0 0 0 4 ] sis-cti. c(7)a(^m^^iii{cf^/s$ix^ 

V—tm^$ti. y^m^tiX\^^^o :L<o:^'^—hy<^yT 
(MPU) <i:5£mm^i:iP^^?ISlHlSSi LT^Jt^ix/'c:7*n 
?l«i(7:>#t<gSrS^3gHrto:7'n-t 5/1^ (MPU) 

[00 0 51 

SSI: («^J;tti\ ?Emm?&cr)mJE;65 3 . 0 Vi;i?iofc(7) 

ms?^i:^a^-r 5 r t xm^.(Di^.n^m^^n\i^ lt 



(3) 2001-51029 

4 

[0 0 0 6] 

j5£$ixfciMs«ii:. ^mm<o^'mmit^7b^h^iEt.x<Dik 
Td--?t?< th't(D±mu^(om±^m'tmm:xh^xm 

&^xMcm.Lftt%(om»wcmm.^&^i^wcmn&t u 

[0 0 0 7] 

mM±mjE^x(DmwLmMMSL^mx . mA^wm-t^ 

[0 0 0 8] 

m«ll 0 SrWLTl/^'So ?ESS«110*i, y^!>i:.m«l 
(j;;XTm?&^») l a, l b, l n;^^^^ {m 

x\t.3m) . mmm^t\^tz%Kn:(^^^L.x^^x. mm 
a. ^^fcsmag^-f v+vcc (jeiTsag^-o+vc 

30 Stt> S?il*:fls:2 1 (i. jtSkmffl^ 1 4 aS:^^LTS?& 



(4) #M 2001-51 029 

5 6 

^mm?&l Ofi. 3SK*fls2 l(cK:itblx/S:MPU2 3 fi. eifciififitR s 0«^^Sm<^ffi{4«c±5o ?a«^ffilHl 

ICJ: "9 SM.'<:^ 1 2 Sr:n^LT^mm?l!il OtT^^^comsa SSSfi. t^Sirvi^ (ElTj^-lir-r) «rWLrv^r. 

S|g$tLTV>-5o ^/s:, iT^i^ K^-O-GNDLfi, m [0 0 1 1 ] h 2 tCf^. MPU6t. 

mti^^i 4b\zw^m^iv. zti^iffi.xms:^i^2i(D A/D^jfemss (a/d) 8. ^LxmTT^mmB t 

W-rs^flimSfei 0^crtiRSi^5rt/KIsI8S^i, li^. C Si^TV^-5o t&iao«-ft!jffllft-§-:05y<>^ l i Sri^M. 

MO s^-CtS^^n. ^ ^y^m^^(Oi&\^\ {SrSSS 10 T45-IslK«::igmSiX'5o -tLT. WJE^itim^S S 

*o f i:;55sttP?ixTV>-5o ^ -t^'fatSmftE 7 f 

[0 0 0 9] mat[H]SS2 2ji. 3^Emii:itei oirffi^AC n^•i^<7:)^^bSj^.^^cms^g:mg||»{:l>ttJtur^fem^^ 

'SMt(D^^1^^m9&^^LX\^^X. ffi>^AC (=2. 7 5 V) (D t % \Z(Ommim,^^Qa^t)'^tS, 

mM^^b<DmMmf^^tixmm:^t^2 i^mf^T^. 20 it^n^c err. issL^jcm^^w^n^^i.? at^, 

>f 5/^t^5^Sfemj::jCCTON. of irttw. — otfr60Srl;«aQn-u;im«E<3omSE1i:i:K!Fra 

1 a<DiEmm\zmm$tix\^^xt^\^\ ^'S.mmio<D nwcm&m) ^ntHLx^ti^^^^v 7iztd.mL.x. ^ 

^th^mms. m^mm^mm^A. tB.mmmm»5A^^i,ir 30 [0012] -i^itmir^tJtMmm.Mnttiy'^i^yj^? b 

[0 0 10] SEEm^ffiiHiKsft. m«i*«^i a, 1 m^mj^vmintmnwcm&Qn\zx^»:m^ti^':^<tm 

t7)W»{t^tctSoT=i:/ h^-7-2^w^ia^*i^m^l!l*i* ?aS<^tfcilHlgS 5 ;ei^bm^o?El;ll?& i ootas 

<^m«Eco«JE{igSrtt5;^-r5o =>'ha-^2»i. midi-r MTSr^T. cn^-^-^e y 7 0gff;ESi«tcfSlSi-5 t i: 

5^Mb^>f^/j:|SScms:Wmra^^A7 b^MPU9{;i t mffi(7P«-m?l!i:*:fl^ l a , lb, 1 ncr>S£EM 

a, lb, 1 nc7:>ii^-7-SjBE^^jBE1t1$ffils]^3;6^^ 1 a , lb, 1 n CO^jEMVc^ ^) #{£1 ^ 

^m.f&:^i^tilt^\znx s ^:<^>p-^«:fc(£v>l:EEVminSr 40 HiEMVrainSriStR LT. ^coSJEffiVmin t {gmS^SS 

?fe*:«cia, lb. 1 ncoi.>-rix^^io^5ig^^fe ^tti^^iEtt®«c 7 f dfatt ^n/-c^MbS*s«cmsss 

5l.Miii§SrmiC7io/i:^#(CJ^. ?ESfem^^;^-r ^/^(H] mgllS (fi^'J;ttf. V = -a -Qn+b. /cfcL, a JiiC 

Kl 3Sr^«LTig^S<^i:#tC3t^fiyco;^-< .;/^^0 j^coMt. b li«£E«±t*cof2,^5(75fiS) »05*?m«E^ 

FF l&^m,(Dt^\:i'tjkm.m(D:^^ -y^^OF F LX SMT{;i^^E:i-5^5v>}i-co?ajgTJcatiffi/>tiOt 

-tix-emc3^S[mK){^^f?il:$ii:^o liSSiH^tiblHlSS 4 LTfGtt^nfcIf ^(7:)BI^Scl^^31iR LTmib&I^V = 

fi. l^tiiSfitR s ^^LTV^T, COt^lttii&jTtR s tl. -a • Qn+ b (^a>) i:: V ^-gJEMVinin^^^T Qn 



7 

^5Qr=Qa-QniCj:V?^fiQr^S:a-r5o LT. 

[0 0 14] {£ffl^Sg^B#p«mffiffi;^:/c2>r'7i.7 d 

Qr/ i i^J: i9 3Ri^^63 ^rUT. ^tj^SSB 9 {;i^B#r«1 TL 
^tfci;^L. ^e>(c, w^d^b^PbItl^SM^^^*. 1 2$^/^ 
LT^^JiZil;^^cJ: i93SB*i*2 1{R!J<7>MPU2 3«C£tJ;^-r 

T*3#. S^g^<^2 i{aij(7:)MPU2 3 7!i^^(;5M^{c;^;:i: 
TMPU9d5tB;/j-r5«t picurt a3;^-r 

[00 15] igi3tc:fieoT^fe^{t:ai^scmsssai 

1 1 a , lb, InOft^tLT) O 

ag^mjEE (V) -ffcv?. tsi$6(i. lasLjjcms (Ah) t 

SE, 'Wx.li', 0. 5 c {::*3V>r^ibix54*f4Tfc-5o <f 
1. 0c*l. S:f+^l:«r1--<TlB#rplT«cmT$5 
mSSMT-^«9. ^iJ;tH\ ^Sl 2 0 OmAhtT^m^fe-C 
fi. 1. 0 c f^l 2 0 OmA-e*>5o r(7:)«'&', 0. 5 
cli, 6 0 0mA-C^5o ^fe^?:>F^S^'0 t"— ^^VJX;^? 

mi±^{l::t/j^$ < ;:^5o ^::T% 5 o o m AJL^±(:::^3V^ 

msiitT^^^scm^a:^ 1 0 0 % ^ LT. %wm.(Dm »9 t 

SSS^5 9 0 X(D'^Vctmhjfz. t # <7)«-a»^s 

EEV^JJ:^f?ji:l;EE2. 7 5 V * TC0|IS:^^cm^Qn^ 

( 0 0 1 6 ] m^CTj^-r J; 9 t-, 3. QVbt^hZ. 4V 

«tc:ft:i:r^{i:si£«cmss:#aiBi^ieti?sigc7 f lets 



(5) 2001-51029 

8 

SEtfcllil!Bcl£tSfii« 7 e icti, S-tfiffiiw^r/i; LT 6 2|ccosg 

ixTV^-So ^c^SliS^'JTf^. ct 5) ic, 3. ov 

ScmSl:Sm^»{:: i: i^»mSfi:Qa^SttJ-r 6 r i: 
^-l^rTic. *jcmil^il:SEE2. 7 5 V(^^i'g^c7)-tiX'?'ncc> 
*Mfc«*f0coj^^Scli;SS:Qa«r^N9;^-^ISti«S«2 7 f 
10 lwffif51tLTfe6o ;8cS:jJl'JhS;EE;iS 3 . 0Vfc5v>fi^ 

n+ b {C:joV^TV= 3. 0S:Ai^TnQn^5^^?^, Qa= 
So w<7>J:5>:e«^{::fi. ^>7P<-;^l21S«*slc 7 f -s.^ 

[0 0 1 7] i^;tC, II12{CSfoT^fimttJ^^{COV>r 

20 «:ia, lb, 1 n^D5ffi^liEEICo^.^T5^m*C0^ 

J±S«fell^S:tT5o ?ESfe«K^l 4 a, 14 ht^m. 

fon(i\ |gSLjicl;S3Sfil:/D'ir^A7 a;aJMPU9{cj: 

r >^l 0 2) . i5:^^l:Qn = Qn-l+ i X A t 

1 0 3) p TtrcL. rSJEm^o^boSJcmrf^ 

i&^,#;TQn=0'r*>So AtJi, logSoSLffi 

So 

[0 0 18] <*{c, mm^^itmrnttiy^^ ^^"7 7 b;^5M 

>^10 4) . #m?fe*:flsi coSEE<ii:v«r;^aiLT (P^r- 

/EmVminSrig^^-rS (;^7^:y^l0 6) o ^ LX . Mc 
40 'hi&\^^m,EEmVmint:^T^yyi 0 3 T3ft4^> bixTl/ ^S 

0 7) o -tuT. ikm.mRQn tikm.±^ 

&Q a t\:iX^ Qr=Qa-Qn{r J: «9 afiQr;d53?tfc5 $ t^ 



(6) 2001-51029 

9 10 

[00191 tz^-c. ':^itmuiicm,ms:s^mm'ik\'^. io\ ^M^titzm.m:^t^7!>*^im<Dt%{a:i:. st^6v^|l 

S:Qn(^ffilSfi. 0, lAh-0. 4 A h c^lg^iSm^ LTV^^>;^^ rco^e^fj:, v^^:>^^-53Emm?tfl/^•:y ^ t L 

ALTO. iAh~o, 4 Ah(7)?5ia(cA5S^;cc75;^ ^::^^it'^5^T*fc'5o 

0 2J£X|^<7:)^Q;S?r-r'5 J:p(c:UT^j.i:i/^ ^ [0021I 

t::. :z(DXo^^nm\ts 0. lAh-o. 4Ahi:u^■5 I^WcoSdmi iJX±(75KBJ(75i*3t), ro«§g«c:$>oT 

05iaW^-eii/c^< , 0. lAh-o. 4Ahc:og5iao# fi. kSfemi^^i5'/u{:::f^it'5^<t:S'g^v>^^5^^^i:*!>BI 

Rosens fiiil, fi?i);t(t\ 0. lAh. 0, 2Ah. t Lri51gLT*5^. m^ECOmJEfii:^ 

0. 3 Ah. 0. 4 Ahco-?:n^ntc^oV>TtToTt, J: gcdbi $ ^^fc^I^:^^f (IS^Scmm?^a) tA^h:LtLh(Dm 

jS$r4^'L^<i: LTtQia^|yJS:^^Ti\ i^«lxtl\ MI5<^6 0 0 [Ell] mitt, r 0«^(?:>5tmi;*«rigffi L^c-^^ffi 

mAVm^l.rz^i±v'-i^\cX^t^{zi'ii^ 5 0 0mA «^'J<^m^3$gi::p^/ic$ix5 y ^ •> A?EmS?&Sr4^'iL^ t 

-7 0 OmA(7:)«5ISTtiJ^^LfcmtC^c^S5ffl(CA^« ^m^mxh^o 

'g'(::o;t^>^x:y>^i 0 2l^Kfe(7>a;aSr"r5 J: pjc-rsr (IgI2] 1^2*1. ^iSffltoSo^^n— K-Cfo 

lo 0 20] ];i±mmLfz^rz^K mmmx\^. <^^tm i, la. ib, i n-v^i^^j^mf&^t^ (mm^ 

wixtt, ^&<t:«l::^/C$^-f{c, .1 oTfeoTfcJ:\.\ rifcfe^ffilsJSg. 5 ■••fg.^^ailHlSS. 6, 2 3--MPU. 

IStt5Ci:/<^<, ^^tfeSlco^as, e^iJx.f^#2 0- ot^ A, 7 e-^Mt:S*S«cmSS^tti§l^l2lt?a«c. 7f - 

^2 5'' 0WS.(r>m'^%MM.n^^<O^^t^hnhf\^^^ 40 ^<7P<-:^l51Sfii«c. 8-- A/D|Etft(HiSS (A/D) , 

Scm^S:^5feti$ix/;:7^-://uiofd:ttT*^oTt J: 9--^7FS?g, I0"?tmmfe> ii--/<^. 1 2---S 

^Mt;j^*g»cmSa:»tbJB8?gc?:p«^y |c:l2ttUTV>-5 M/<^. l 3 :y ^©SS. 20---m^a$ 

i^. citvbBISfcSftt. 7"-://Hk^?^xfct<7?T-fcoTt. * Sx 2i--i?S*f^. 2 2 • -maiSSS. 23-MPUo 



(7) 



V^m 2001-51029 



mi] 



21- 



22 

]^ 



MP U 

r- 

23 



14b 



GNDL 



20 



6*1 MPU 



7b-~ f 



7c 
7d 
7e 

7f4 4 /<^>-»gtg€iia 



"+Vcc 



tAAAt- 



5 



X<7f SIS 



-13 



-In 



-la 



[0 2] 



(D$e9A t) 




102 

103 -f 



ttSSD (Qn) »tSL 
Qn = Qn- t + i X A t 



X 



agfeBffl (T) «^tti 



-104 



(V) c^ttai 



-105 



«6b$n;tQS (V) 



V-106 



^107 



rtoa 



-109 



(8) 



<^§Si2 0 0 



[133] 



I j 












— 












































91.53« 


9SSi 












7^ 






























i 















0-2 0.3 0 4 



F^— 2G016 CAOO CB12 CB22 CCOl CC03 
CC04 CC27 CC28 
5G003 AAOl BA03 DA07 EA05 GC05 
5H030 AA08 AAIO AS06 ASll FF42 
FF44 



